Introduction {#sec1-1}
============

Thalassemia is not only an important public health problem but also a socioeconomic issue in many countries in the region.\[[@ref1]\] Thalassemia major is a chronic hematological disorder due to hemoglobinopathy.\[[@ref2]\] Beta-thalassemia is a diverse group of genetic disorders in the production of hemoglobin, due to decreased production of β-globin chains.\[[@ref3]\] Beta-thalassemia major is a complex disease requiring special medical treatment, and these patients need to have regular blood transfusions and iron transplant (chelation therapy) to survive.\[[@ref4]\] Thalassemia is the most common genetic disease in the world\[[@ref5]\] with the highest prevalence in the Mediterranean and the equatorial regions and regions near the equator in Africa and Asia.\[[@ref6]\] Iran has about 20,000 thalassemic patients and 3 million carriers, and Khuzestan province is one of the provinces most affected by the disease.\[[@ref7][@ref8]\] Several studies indicate that chronic diseases such as thalassemia have an undesirable effect on the mental health of patients and their families.\[[@ref9]\] Patients not only need specific drugs and medical cares but also they are anxious about probable early death and feeling disappointed with a tendency for isolation.\[[@ref10]\] About 80% of the patients with thalassemia major have had at least one psychiatric disorder.\[[@ref2]\] Most young patients with thalassemia major are facing severe psychological problems.\[[@ref11]\] The psychosocial burden on children caused by thalassemia major affects many aspects of their life such as education, sports, and social interactions.\[[@ref12]\] About 71% of the parents of children with thalassemia major are worried about the future of their children, relatives view and have some levels of conflict with their spouse, ultimately suffering from depression.\[[@ref13]\] Parents of these patients are constantly concerned about the health and future of their children.\[[@ref14]\] The quality of life of children with beta-thalassemia major and their family members is low.\[[@ref15]\] Parents of children with beta-thalassemia major, experience a wide range of problems such as helplessness and stigmatization.\[[@ref16]\] This includes a range of psychosocial problems such as worrying about the disease severity and the future of children.\[[@ref17]\] In addition, mothers of children with thalassemia have very little knowledge and an undesirable attitude towards the disease.\[[@ref18]\] Some studies also confirm inadequate awareness of thalassemic patients\' parents regarding the disease; therefore, it is necessary to provide appropriate education programs.\[[@ref19]\] The training intervention using health belief model (HBM) is effective in changing attitudes and practice.\[[@ref20]\] Participant\'s desire for information about thalassemia prevalence implies their interest to know the severity of thalassemia and assess their risk of getting the genetic disorder.\[[@ref21]\] This conforms with the HBM, where any action for preventing illnesses, depends on the individual\'s perception to susceptibility to acquiring, and awareness of the benefits of reducing the threat of disease.\[[@ref21]\] The effectiveness of any educational program widely depends on the using of appropriate theories and models. HBM was designed in the 1950s by social psychologists. The key constructs of this model are: perceived susceptibility, perceived severity, perceived benefits, perceived barriers, cues to action, and self-efficacy.\[[@ref22]\] There was no record in literature available about our research field. We examined the effects of an educational intervention based on HBM on prenatal diagnosis (PND) of beta-thalassemia in beta-thalassemia carriers and suspected couples in Andimeshk City.

Materials and Methods {#sec1-2}
=====================

In this quasi-experimental study (pretest/posttest), 224 cases of beta-thalassemia carriers and final suspects couples in Andimeshk city were investigated. At the initial stage of study beta-thalassemia carriers and suspected couples in urban and rural areas were identified. Then, patients were randomly divided into two groups, intervention, and control. To prevent bias in the study, patients were matched regarding beta-thalassemia carriers, suspected couples for PND beta-thalassemia test and history of abortion among patients with thalassemia major. Inclusion criteria included the availability, official marriage and tendency for pregnancy and the exclusion criteria were: divorced, uncooperative, migrated couples, and couples having children with thalassemia major. To gather data a questionnaire was developed by researchers. The questionnaire was built-up of three parts; in the first part of the questionnaire, participants were asked to provide demographic and general information. The second part included 35 questions related to HBM structures. The third part of the questionnaire asked participants to provide behavioral question to mark the "No" or "Yes." One score was allocated to "Yes" answers and 0 to "No" answers. Questionnaire of HBM structures was set as Linker four-option questions from definitely disagree to definitely agree. Based on these four options, scores from one to four was assigned. For each variable including perceived susceptibility, perceived severity, perceived benefits, perceived barriers, cues to action, and self-efficacy, five questions were intended.(A score from at least 5--20). For quantification of the validities, the questionnaire was sent to the experts of Health Education and based on their comments the content validity ratio and the Content Validity Index was verified. For questionnaire reliability verification, a pilot stage was performed on 24 beta thalassemia carrier couples, which were excluded in the original study. Internal consistency reliability of different parts of the questionnaire was calculated after data collection using Chronbach\'s alpha coefficient with confidence interval of 95%. The overall reliability of the research instrument was confirmed by calculating Chronbach\'s alpha coefficient of 80%. Chronbach\'s alpha coefficient for HBM instrument, perceived susceptibility as (72%), perceived severity as (90%), perceived benefits as (86%), perceived barriers as (81%), cues to action as (92%), and self-efficacy as (62%). Cronbach\'s alpha coefficient for behavior instrument of 85% was achieved. However, the questionnaire was designed without the name of participants, but we obtained formal consent from patients for the sake of research ethics regulations. The pretest was conducted for test and control groups after confirming the validity and reliability of the questionnaire. After the initial analysis of data, the educational needs of the patients were determined, and an educational content for intervention was prepared based on the pretest data analysis and educational objectives. The educational program was conducted for the intervention group, during 1 month in four sessions for 30 mins, in the form of lectures, group discussions and distribution of pamphlets. Two months after the educational intervention, posttest was carried out simultaneously in both the intervention and the control groups. Data were analyzed using SPSS 20 software with a significant level of *P* \< 0.05. Chi-square test was used to examine the differences in qualitative demographic variables. To examine quantitative demographic variables, the mean score of HBM constructs and behavioral variable (after educational intervention) were used in independent *t*-test and Mann--Whitney tests. Paired *t*-test, and Wilcoxon test were used to compare the mean score of HBM constructs and behavioral variable before and after the educational intervention.

Results {#sec1-3}
=======

In this study, a total of 224 beta thalassemia carriers and suspected couples were examined (50% of females) in the age range 17--55 years. The mean age and standard deviation of the patients were 31.16 ± 6.89 years. Based on the Chi-square test, the comparison of the level of education in the two intervention and control groups before intervention did not show a significant difference (*P* = 0.186) \[[Table 1](#T1){ref-type="table"}\].

###### 

Pretest comparison of education level for intervention and control group
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Using the Kolmogorov--Smirnov test and determining the distribution of the normal traits of the patients, parametric and nonparametric indices were used proportional to the hypotheses. The independent *t*-test indicates no significant statistical difference between the two groups with regard to their age distribution (*P* = 0.384). Based on the Chi-square test, no significant statistical difference was found between the two groups related to their education level (*P* = 0.186). The results show that there are no significant differences between the mean score of all HBM structures that included perceived susceptibility, perceived severity, perceived benefits, perceived barriers, cues to action and self-efficacy (*P* \> 0.05) and behavior (doing beta-thalassemia PND) (*P* = 0.380) among two groups before the intervention, while results indicate that after intervention there is a significant difference between the mean scores of all structures (*P* \< 0.05) and behavior (*P* \< 0.001) among the two groups. The difference in perceived barriers structure was statistically significant, but negative (*P* = 0.002). The results show that there are no significant statistical differences between the mean scores of pretest and posttest in perceived severity, perceived benefits, cues to action, self-efficacy and behavior in control group (*P* \> 0.05). However, there is a significant statistical difference between the mean scores in their perceived susceptibility (*P* = 0.004) and perceived barriers (*P* = 0.001) \[[Table 2](#T2){ref-type="table"}\]. Thus, we observed a significantly different mean score of perceived susceptibility before and after intervention even in the control group.

###### 

Comparison between changes in the behavior and constructs of health belief model
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In the intervention group, there was a significant difference (*P* \< 0.001) between the mean scores before and after the educational intervention of all HBM structures and performing beta thalassemia PND test Spearman\'s correlation coefficient results show that the correlation coefficient between mean scores of perceived susceptibility and behavior (*P* \< 0.001, *r* = 0.785), perceived severity and behavior (*P* \< 0.001, *r* = 0.621), perceived benefits and behavior (*P* \< 001, *r* = 0.684), cues to action and behavior (*P* \< 0.001, *r* = 0.604), self-efficacy, and behavior (*P* \< 0.001, *r* = 0.833) of performing beta-thalassemia PND experiment in the beta-thalassemia carrier and suspected couples were positive and significant. However, spearman\'s correlation coefficient between the perceived barriers and behavior (*P* \< 0.001, *r* = −0.369) were negative and significant \[[Table 3](#T3){ref-type="table"}\].

###### 

Correlation between constructs of the health belief model and behavior (*n*=224)
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Furthermore, there was a positive and significant correlation between the internal mean score of HBM structures (except for barriers perceived). Meanwhile, the results show a negative significant correlation between the perceived barriers with other HBM structures.

Discussion {#sec1-4}
==========

The main focus of this study is to encourage participants to perform PND thalassemia genetic testing using HBM-based educational intervention. The results show that HBM based educational program can significantly increase some HBM structures including perceived susceptibility, perceived benefits and improving self-efficacy and our expected behavior (doing PND beta-thalassemia test). The results of other studies also show the effectiveness of HBM model on preventive behaviors.\[[@ref23][@ref24][@ref25]\] The results of this study show that the mean score of perceived susceptibility between two groups before intervention were similar, while after intervention a significant difference was observed in the mean score of perceived susceptibility, after the intervention thereby showing the probability of how much the participants would expose themselves to pregnancy with a serious risk of thalassemia major in their children. The effectiveness of our educational program based on HBM is consistent with the findings of studies in other fields.\[[@ref26][@ref27]\] The difference in perceived severity between intervention group and control group was statistically significant. The test group perceived more severity for taking care of children with thalassemia major. Intervention group also perceived more severity of thalassemia major on childrens\' lives with weakness, fatigue, and depression. This result is consistent, with the findings of some researchers in regards to the perceived severity of illnesses using HBM.\[[@ref28][@ref29][@ref30]\] However, some studies did not show significant changes in perceived severity after educational program based on HBM.\[[@ref31]\] This study like other studies\[[@ref26][@ref32][@ref33]\] show the effectiveness of some educational interventions in increasing perceived susceptibility. The results of this study show that mean score of perceived benefits after the educational intervention in intervention group significantly increased in comparison to control group. This means the intervention group perceived more benefits of doing PND test for beta-thalassemia. Our Findings also show the effectiveness of some educational program based on HBM of perceived benefits in the patients studied.\[[@ref34]\] The results of this study show a significant difference between the two groups after an educational intervention regarding perceived barriers. The results show that there are no significant statistical differences between the mean scores of pretest and posttest in perceived severity, perceived benefits, cues to action, self-efficacy, and behavior in the control group (*P* \> 0.05). However, there is a significant statistical difference between the mean scores in their perceived susceptibility (*P* = 0.004) and perceived barriers (*P* = 0.001). The increased sensitivity in the control group could be due to the information received through the staff of the health centers in the framework of the country\'s program for the treatment of β-thalassemia disease. However, the impact of the research questionnaire (in the pretest and posttest) should not be ignored.

After educational intervention, perceived barriers in intervention group significantly reduced. This confirms the results of previous studies but in different fields.\[[@ref26]\] However, other studies show a reduction in perceived barriers in the experimental group after the intervention.\[[@ref34]\] In this study, the most noted cues to action in the intervention group were: Insistence by wife, individual training, and consultations via phone by healthcare workers for doing PND beta thalassemia test. In other studies,\[[@ref34]\] the most noted cues to action were; the influence of physicians, healthcare workers, patients\' families, radio and by reading books. In this study after the educational intervention, the mean score of self-efficacy in the intervention group compared to control group was significantly increased, this shows the effectiveness of our educational program, since self-efficacy has a strong impact on health behaviors. The findings of this study showed that doing PND beta-thalassemia tests to prevent the births with beta-thalassemia majorly depends on the level of self-efficacy of beta-thalassemia carrier and suspected couples. However other studies show the effectiveness of self-efficacy on nutrition and quality of life in diabetic patients.\[[@ref26][@ref35][@ref36]\] Mean score of behavior in the intervention group significantly increased compared with the control group, this means after educational intervention, the intervention group was highly motivated to perform PND beta-thalassemia tests, as we expected. The results of this study showed that the correlation coefficient between HBM structures (except perceived barriers) with our expected behavior "doing PND beta-thalassemia genetic test" was positive and significant., Meanwhile the correlation coefficient between the perceived barriers to behavior was conversely significant. This confirms the results of other studies in the field of promoting self-care in patients with tuberculosis.\[[@ref36]\]

Conclusion {#sec1-5}
==========

Although theory-based and educational evaluation before intervention were the strengths of this study, low level of education in a considerable number of patients, and self-report data were the limitations of this study. Educational programs based on HBMs have a positive impact on low-cost prevention activities. In other words, beta thalassemia PND tests will prevent the new cases of thalassemia major leading to the promotion of family and community health. Hence, it seems that generalization of this kind of theory-based educational programs will be effective for preventive behaviors.
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